?CRM PTO-UM C-S, DEPARTMENT OF COMMERCE PATENT A>D TRADEMARK OFFICE 
("REV 5-9 J) 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 


ATTORNEY'S DOCKET NUMBER 

760-1 80PCT 




INTERNATIONAL- APPLICATION NO. IN IkkNAllONAL FILING DAIH 

PCT/gP93/00925 6 July 1993 


PRIORITY DATE CLAIMED 
7 July 1992 


1 1 1 Lh Ot INVfcNTION 

METHOD FOR TRANSFORMING MONOCOTYLEDONS 


APPLICANT(S) FOR DO/EO/US 

HIEI, Yukoh & KOMARI, Toshihiko 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 



1 • QQ This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

2. O This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

3. CX3 This express request to begin national examination procedures (35 U.S.C. 371(0) at any time rather than delay 

examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1) . 

4. O A proper Demand for International Preliminary Examination was made by the 19th month from the earliest claimed priority date. 

5 . &] A copy of the International Application as filed (35 U.S.C. 37 1(c)(2)) 

a. D is transmitted herewith (required only if not transmitted by the International Bureau). 

b. C3 has been transmitted by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US) 

6. □ A translation of the International Application into English (35 U.S.C. 371(c)(2)). 

7. □ Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

a. O are transmitted herewith (required only if not transmitted by the International Bureau). 

b. Q have been transmitted by the International Bureau. 

c. O have not been made; however, the time limit for making such amendments has NOT expired. 

d. □ have not been made and will not be made. 

8. O A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(cX3)). 

9. □ An oath or declaration of the inventors) (35 U.S.C. 371(cX4)). 

1 0 - □ A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 
(35 U.S.C. 371(c)(5)). 

Items 11. to 16. below concern other document(s) or information included: 

11. □ An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

12. □ An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.3 1 is included. 

1 3 . O A FIRST preliminary amendment. 

□ A SECOND or SUBSEQUENT preliminary amendment. 

14. □ A substitute specification. 

15. Da change of power of attorney and/or address letter. 

1 6 . L_H Other items or information: 
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760-180PCT 



17. {XJ The following fees arc submitted: 

Basic National Fee (37 CFR 1.492(aXlM5)): 
Search Report has been prepared by the EPO or JPO S830.00 

International preliminary examination fee paid to USPTO (37 CFR 1.482) 

S64Q.0Q 

No international preliminary examination fee paid to USPTO (37 CFR 1.482) 
but international search fee paid to USPTO (37 CFR 1.445(a)(2)).. $710.00 

Neither internarional preliminary examination fee (37 CFR 1 .482) nor 
international search fee (37CFR 1.445(a)(2)) paid to USPTO $950.00 

International preliminary examination fee paid to USPTO (37 CFR 1.482) 
and all claims satisfied provisions of PCT Article 33(2>(4) $90.00 

ENTER APPROPRIATE BASIC FEE AMOUNT 



CALCULATIONS m 



950.00 



950.00 



Surcharge of $130.00 for furnishing the oath or declaration later than (3 20 Q 30 
months from the earliest claimed priority date (37 CFR 1.492(e)). 



130.00 



Claims 



Number Filed 



Number Extra 



Rate 



X $22.00 



Independent Claims 



-3 - 



X $74.00 



Multiple dependent claims(s) (if applicable) 



$230.00 



TOTAL OF ABOVE CALCULATIONS 



$ 1 ,080.00 



Reduction by 1/2 for filing by small entity, if applicable. Verified Small Entity statement 
must also be filed. (Note 37 CFR 1.9, 1.27. 1.28). 



$ 



SUBTOTAL 



Processing fee of $130.00 for furnishing the English transistor \<*t*x *h* EH 20 30 
months from the earliest claimed priority date (37 CFR 1.492(f)). + 



$ 1 130.05; 



TOTAL NATIONAL FEE - 



$ 1 r 21 0.00 



Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property + 



TOTAL FEES ENCLOSED - 



$ 1,210.00 



Amount to be: 
refunded 



charged $ 



a. B A check in the amount of$ 1 * 2 1 0 . 00 to cover the above fees is enclosed, 

b. Q Please charge my Deposit Account No. 



. in the amount of $_ 



. to cover the above fees. 



A duplicate copy of this sheet is enclosed. 

c. S The Commissioner is hereby authorized to charge any additional fees which may be required,- or credit any 
overpayment to Deposit Account No. 02-2448 A duplicate copy of this sheet is enclosed. 

NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137(a) or (b» must be filed and granted to restore the application to pending status. 



SEND ALL CORRESPONDENCE TO: 

BIRCH, STEWART, KOLASCH & BIRCH 
P.O. Box 747 

Falls Church, VA 22040-0747 





SIGNATURE 

Anthony L . BIRCH 
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tfvx.*]/yyv n-jvm. (pegs) , 5=-* 9 &ify& j e(Di&ifitot>tix 

US. 

[0 0 0 3] ■-• - 

#lC>f ^IC^ASftTV^ (Toriyaaa K. et al., 1988; Botech. 6:1072 
-1074, Shimanoto K. et al., 1989; Nature 338:274-276, Rhodes C. A. et al 
., 1989; Science 240:204-207) . Z.(D^mt. 1) ^QF^7 

x h^&o«#M*^WftSnTV^««4MlCO*j««^riB*e»*, 2) 

law*****, 3) fttfcttiatfjUBft-rsoT?. *ftc#3#*»©«(g*«i*< 

[0 0 0 4] 

PEG&ti. @«ifi^t^nhy77.hi:5:l^U PEGiJffiami: 
*#PEGfc3g*>ofcjft"l»JW6S. #ASMsttxi/* hnd<l/->>3>SJ: Vlt 

-2/a>«S4:H«l3feiaUB^fe}*0 (Zhang W. et al., 1988; Theor. Appl. Gene 
t. 76:835-840, Datta s.K. et al., 1990; Biotech. 8:736-740) „ 
[0 0 0 5] 

6. Hot, M»ttt*6^6ilHilS:#*K:»R«*fe<f^c:i:««T?S, 4#K 

&*fcifcgLfc^-* It* V* (Gordon-Ram- fl 1 . J. et al., 1990; Plant Cell 

2 • 05-3006451 
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2:603-618, Fro«« M.E. et al., 1990; Biotech, 8:833-839, Christou P. et a 
1., 1991; Biotech. 9:957-962) „ 
[0 0 0 6] 

^(Di&CD^mtLXii., 1) E£DNA<D&#fg§IKTopfer R. et al. f 

1989; Plant Cell 1:133-139, Ledoux L. et al., 1974 Nature 249:17-21) , 
2) fflWB^OOKM (Luo and Wu 1988; Plant Hoi. Biol. Rep. 6:165-), 3) 
<J/KV-.k& (Caboche M. 1990; Physiol. Plant. 79:173-176, Gad A. E. et 
al., 1990 : 177-183) &tf 4) v-f V U 4 > $r i/ 3 (Neuhaus G. et al., 
1987; Theor. Appl. Genet. 75: 30-36) J&%W&V>%S^ S^ft, & 

[0 0 0 7] 

iP*l*««>#*C|»e>*U #-¥-HE*«tCtt**ba:V^a*lTV^S (De Cleene «. 
1976; Bot. Rev. 42:389-466), 
[0 0 0 8] 

tebier B. et al., 1987: Proc. Natl. Acad. Sci. USA: 84: 5345-5349), fit 
A (Dioscorea buTbifera) (Schaf erw, et al., 1987; Nature 327:529-532)1? 

£&<^£ cf*lTV>-5 (Potrykus I. 1990; Biotechnology 8:535-543)., 
[0 0 0 9] 

Griasley et al, 1987: Nature 325:177-179tt7 >fn f U *J A©T - D N 
A<Dt£lC h^^DnJ/jeMJ- (Maize streak virus) ©DNASrif 

OS^I±7^n/i ^fU'^hf^iia S> C E> N £3» A* ZZ£tfX>% 

3 ffiSE#¥ 05-3006451 
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<t «r«tt#a&«©T*, i©it*w:T-DN A«««ca*a*nfcr 

i:5:^-f =fe©T*ttfcv^ ^-©^ ^^tihtf^n=i^©^;il©£:g*,{cgs« 
Lfe^^S : fe^< (Grinsley et al., 1988; Biotech. 6:185-189), JggSlC&T 
^o;t9f'J K©virCateW&^C.$>S;ii:«:5*bfc (Grinsl 

ey et al., Mol. Gen. Genet. 217:309-316), 
[0 0 10] 

Gould J. et al, (1991; Plant Physiol. 95:426-434) lib^^aaJ/CSft 

*KlffT?«SoWfc«*^v>f 2/>«fitttae^i:GUS3ie-?S:»ofc3ft3«« 
tt7yn;^fU fAEHA l Sill, »«*©£*j&fc*-^v>f S/>-c3Blfc 

^£^ozi££ifif>#^T*ffiligb£ 73840 . 
[0011] 

Mooney P. A. et al., (1991) Plant Cell, Tissue, Organ Culture 25:209-21 

ffittfcJBfoft«*;i/**««iabfc#, i©*^^^e>©*«»©MttT?*ft3^ 
ofc. *-?--T^$/>Smtt^e^©#*^-9-if>^*fT*?!tlgUfei:z:5, 

^T©stttt*/i/*"^*A*e^©*fc3«#jie>ftfc. 

[0 0 12] 

Raineri et al, 1990; Biotech. 8:33-38 tt'f *©KffilCff Sott&fft, $t#V 
IftCD7^n;^f'J ?AA2 8 1 (pTiBo542) £>f *© 8 SQtCglJlbfc i: i 
5, H*W, M%5-9©2Aa7fB^©ilBli©m« t J&&ti&. T- 
DNA**e>*;i/*>£jaate-?'&Bfcv*fcT Kc**v-f 2/>««ttt3t 

e^fcGUS3te-y-«:#Abfc79*3 K^o7^n;^f'J 9A*>f *©E 

*T»ttGus»fi*©»3S#»»&*vfc#» »ft«*«««:ff*ri:tt-eftft*» 

4 tfJKW 3 ! 1 05-3006451 
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[0 0 13] 

u * a tcfc s ae^ * a«« nriB-e & * r t * a**-* sisssg^nt ^ x ^ « 
sit, mx^m, ^^izit^^mx^mmiz^^x^^izm 

'SX-gZHg^ZBLX^ZHlt^^m^ (Potrykus I. 1990; Biotech. 8:535-5 
43) . 

[0 0 14] 

&#£S£T-&5#, 7n h^vx hfcffiv\*fc«>. *T*«JIBII9& 

, hV^u^i/lzftLXlt. &&&MffiZR^Z>zliW&.&e>tiX^Z> (Gould 
J. et al., 1991). UfrU £ftjftt:JMr*6ftMmi#< ©#*MU *£K 
mm-t -5 Z £ M-f L ^m^Xit V \. 
[0 0 15] 

tto"C, *»«©B»tt, tt3fe©2f«6lcitHftLT, »*«**&«**©??£ 

[0 0 1 6] 

mmzm&^z Tetovo®] 

5 ffiIE#¥ 0 5-3 0 0 64 5 1 
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[0 0 17] 

[0 0 18] 
[0 0 19] 

k mm *im -e & * „ 

[0 0 2 0] 

%«fc<, «jt«, ^H, ttft&X}M&$;<D%<DZmtfZZ.il&~C*1* 

[0 0 2-1] 

@ifEg|K:Mv%£ftT^s%©£M^5:i£:#'e£5. z:*i£<z>%<D©#< ttAgro 

bacteriua tuaefaciens a^g)Ti^7^^ Kffl^-f (vir fg^) 

fi^fflDN Am&Z^t}s<>7 5-5:tLTfctJ« Mltctf-^L «fc e> 

Kt£lc#:ftU ffimtftiL^tCJ: »J T i -7^7.^ lutein vivo 7?jf A3 *X5 =fe> 
:fcSfS9§# £ tt, SfclC, AgrobacteriTiM tuaefaciens A281*^ 
"■5 38UMKffi0>, »ft««IOT^a«>TWV^f* (7{(K6, Bio/Technol , 2:702- 
709 , 1 9 8 4^, 7y K5>, J- Bacterid. , 168:1283-1209 , 1 9 8 6^, 
3?'Jf>, J. Bacterid. , 166:88-94 , 1 9 8 6^ J. Bacterid. 

, 169:4417-4425 , 1 9 8 7^, 3V'J, Plant- Science ; 60:223-229, 1 9 8 

6 ffitE#¥ 05-3006451 
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9*£, ATCC3 7 3 4 9) \Z&£ ft£ T i ~J ^ FpTiBo542© *5 4 Jfl> X/^Ts 

w$. (vir &&(DDKAMmz'Sti'<?*- mmmmKis^x. 

?2-4 1168 1*). roi^i^-A-zHtV-^^^-^itcfi 
[0 0 2 2] 

ZLCDio^X-Zt-A^f-U -^**-©#l£:LTpT0K162 JWSdil^T' 
-fO*5iS:Hl {C^fo Ifl^X^ F&> ^g&ff Agrobacteriua tu 
mefaciens fpX*m M~SJffiX'& SpT0K154 fclfftftl*^^^ F (T i^;*^ F 
*>e>^Stlfe^©pGA472^9X^ FilpVCKlOl tBptttlS^fiDjK^^^ 

42©^-Y;i/U>^M^a3f5©Kfc^n->ft:StiTv\feJtlBi 5. 23pn'<-:x 
0>Kpnl»f# (virB, virG, virC#it^S:-g-i?) £j|g#i&A,;e4)0>T?&£. Z1CD 
PT0K154 iCtt, T««©2o©**KWfc*©WC*^-*tt«K:iliAbJ:ik"t 

mzmX L «fc e» h "t S3l^^pTiBo542© >f )V U ? n - yit £ 

[0 0 2 3] 

vm^&mft^-jj-izm^^xmM-rzz.ttfxgz. %ot%, Hicavr 

PT0K162 ©<fce>fC, ^MT?#S!t©tIPSas&5:^o%,©tt, igOtyi'D--^ 

vo^mx \tmm<?> dna & t««« tc^x-r *. z. n a^-r l *>m&x v<> z. 

.fc^J&^-^tCli. Agrobacteritm tuaefaciens $gfl&ftg>in vivo 
^■etD^SIlffiSI^. (^l/v -31^.^ fj, EMBO J. 2:987-995, 1 9 8 3^. 7ft 
-^?>, Science, 223:496-498, 1 9 8 4^) SrfUMfS 3 il IC J; *J, @&©D 
NA£pT0K162 ICi^Ai" -5 3 £#-5TtBlCfc£. -tfcfr-b, M^ti!; 5fct\ pT0R16 
2 fc AgrobacteriuM tuaefaciens IC#ALT35V'*T, 30)MtC £ <o fC/ffJID N A 
&i£AbfcpBR322i:P£tfft£^;*S F (SW^X^ FSlTif) £#A-f £ 

7 ffifE4#¥ 05-3006451 
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o PT0K162 0DNACf±pBR322fcfflEffc»£#fcS®-C, pBR322»&tttt4gHfi! 
#J£:fr L (C «fc UpT0K612 {CM*ii**l5 3i:lC*5 0 P BR322ttpT0K16 

2 V Agrobacter ium tunefaciens t£-Z:W:&g['T?£& V*tf)T% i©«fc 3 fciifi 

*ii*tlfe^fil (pT0K162::pBR322 g§2g#£:^e>) 7? & tl g Agrobacter ium tu 
mefaciens ct»T*£#-r 5 ^UT, PT0K162 £pBR322ff3S 

ft-?*lK:4**»fe4#tt (f©WWtt«E) tC-3V^Tatfc-*-'*l'«, pT0K162:: P BR322 f§ 
5 Agrobacter iia tuaefaciens Z. ttf'VgZ). «58>IC, pT0K16 

2 ^ f -5 Agrobacter iua tiaefaciens lC#g|C0:/^;a. § F&^ALTSff^l/fc: 
pBR322»|»((:oaav-*-i:UTtt» h5^*V>Tn7 (f^'J 
->f&, Plas.id 6: 235-248, 1 9 8 1 ) SfSfc©*^? 1 7 V^iVff&jfrfis^- ( 
SP) jtffcnTHSZfctfWSLfc. t£oT, -rT»C»fS©*e-?-#pBR322K:* 
n->fl:SftTH*#-&K:tt. S Plfif**ffl^5^§ KtCflfA+tltf, Agro 
bacterina tnaefaciens |%eDffiHiHjfc*.K:«fc »J , PT0K162 <OT1R«ICflrS©»e 
^£3*A-f Sr^tf-e^S. *fc.-€-Offi<Dii#K:tt, pBR322E&3f£0)DN A £. S P 

t5*st.^e,ft5 0 £©br, T««©*j«EWfe?s«-r*itt, nettle, pt 
oki62 ±£33vnt. s/^Bsae^ fcmaoae^ *M4rCDT««*K: 

ft5»^%ft9ff«©T», «K:Bft©Jie^«:A^V>f 2/>Wtt3ie^6^JB 

[0 0 2 4] 

^fcfcSTyn/t^y tfAMttSSffcbTtt, 4$fC|£^;**l«;V>#, Agroba 
cteriua tuMefaciens L <fflV^3i:A s T*§5," 

[0 0 2 5] 

"/^ X ^ Ffc Agrobacter iui tmefaciens ^OT^nAi'f 'J "^AJPMfflgf fC3!f 

Pro.Na'tKAcad.Sci.USA, 77:7347-7351,1 9 8 0^) \Z «fc y fir 3 3. # 

8 05-3006451 



#3* 4 — 204464 



[0 0 2 6] 

r<a<I:e>lCLTilgSS£ft57^a-K?-ry 9/»/MMBCtt, PT0K162 
[0 0 2 7] 

MUBH^T', Ti^9X^ K±CBf SftT%J:<XI4«l©^?^? K±CBi 
[0 0 2 8] 

-5. 10 7 ~1 O 10 jHtt/mie«<D«Ifi««©Tyn/<^5 ! -y 

[0 0.2 9] 

. «»E*«C J: j?rM© J£St & S1» L fettttfr £ # S d £ T- £ S . 

[0 0 3 0] 

* & * £ -f s *-^x*4b ic g &© & ?i3»tt a < * a-t « i t t 

•etc t»a©fcsyiifiEanfc*aiiitt*vNjtv^ 

9 05-3006451 
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« ®^gts & &m -r *i «, s wae^ # * * 9 # c# a s *i * * * 9 * ft* 

[0 0 3 1] 
[H5S05] 

&c M 3 ft S 4=> © T* I* * v * . 
[0 0 3 2] 

(i) m&mmmM<aMm 

(i) <<*<Dg,m 

[0 0 3 3] 

>f *©^j»a-?-fe 7 o y -;wc i #ia, i %&3e**bw- h u 3 

fcf# 5 >j§i(Chu C.C. 1978; Proc. Sy«p. Plant Tissue Culture, Science Pres 
s Peking, pp. 43-50) , 1 g / 1 5 ^ 2mg/l 2,4-D, 30g/15/ 
a*, 2g/iy^5>fb) ICg^bfeo ^S^S:S^4 HSICS^ 

5fc<Z>#;V*&2 ; N6fgi6£;£;fgU 4 B SiS L * ;i/ * feESA^/^. il bTjfV* 
k. 

[0 0 3 4] 
(iii) SftlfflK 

-r*©^I*^e±IB©#iirC?H*bfe«* 1/2N6I*«JS (1/21(0 

1 0 KIE^ 5 ! 2 05-3006451 
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^M*S£^t?2~3mm<Z>i|gi&8&^yffiU Wtlfe. 
[0 0 3 5] 

(iii) ©*^T'#fcS*ffi^^e>a^«CO$fejgaJS:5~l Omm^jymbTW 
ntLfr. Zl*ie>OS*«S:2N6®^«i±T'*!j2igfS^ilbT#fc*;i/ 

(0 0 3 6] 

(v) mmmmm& 

7gOfcrKAAt?£ ^ >S(Toriyama and Hinata 1985; Plant Science 41:179-183, 
MSSSS&S (Murashige and Skoog 1962; Physiol. Plant. 15:473-497) , 0. 
5 g/1 lmg/l 2,4-D , 0.2 ■g/IA'f 0.1 ■f/lS?*!/ 

U>, 2 0g/l^a$|) &C=£U 2 51C, HtMTT* 1 2 0 r pmTi6ar1-S3 

[0 0 3 7] 

(2) Ti^7^5K(/WtU-'<i'^-) 

A>f ^DV-f S/>jKftttlfiff (HPT) WGUSafi^Ti^7^5 K 
©T-DNA|^Kafi#i&A,£:. KT©^7^^ KSftMSUfc. 
[0 0 3 8] 

(i) PIG121 Hi:fcTfflA^7-fSef®il -f > h n > fc-^tfGU S3t£^£ 

, A-f ^nv>f i/>s$Esae^i:a^ife^7^§ k 1991 -,m 

JU*J-ll (^flS^iffU, PP.123-132) „ Wft«fc. 

[0 0 3 9] 

(ii) p TOK 2 3 2 : 

l. hn>GUS^A>f ynv>f i/>^ft5te^©*IS^^^-P TO 

K 2 2 9 y\<DMA ; 

1 1 ffiUEff ¥ 05-3006451 
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Tn 1 &#k(D*K>; T J V>f S/>fi8ttt5frfi-?-£-£'&C 1 a I Wtf (2. 5 k 
b) W-&3i{C«fctJ;fcSg£32?i'ftL, rtlS: P UC 1 9 ©Sma IgpfiC 

TOK107 (5. 2kb) fe.pTOK 1 0 7SE c o RI. Hindll 
IT5«1U v-f i/>S*iftit^$:^tf 2. 5kbBr^?:pGA4 

82<DEcoRI, Hindlll gf/t (2. 7kb) il&igU XltTJT'f 
^>Mtta^tH i n d III , HpalSfi^tfpTOK170 (5. 2 
kb) £#fco 

[0 0 4 0] 

8 5 S^D^-^-lctvo^^^-ecD^H > ha^GUSite^fcJt 

^LMi'^-pIG221 (Ohta et al., 1990,£-£M:*:^tfi#5c<k »J SM) 
&E c o R I -e-^JBr^^ I/y-*iHCJ: V^SgSr^-fbLH i ndlll U>#- 

(pCAAGCTTG; **7li3-h*4 6 60P) *#Alfc. 3 5S^O 
^-^-W^hn^GUSSttf^SHi ndlll CiUflJUfflU 3 5 
S^n^-^-{c/\-T yav-f i/>gMS£?S:ji^lfcy7^5 Kp GL 2 

(J. Paszkowski, Friedrich Mieocher Institute i *JA#) ©Hi ndlll p$ 
&K:SAbpGL2-IG (7. 6kb) fcfc. pGL2ttpDH5 1 

(Pietrazak et.al., 1986; Nucleic Acids Research 14:5857-5868) {C/W ifn 
S/^&ififtited^Gritz L. and Davis J. 1983; Gene 25:179-188) £ifA 
U pTOK170£Hpa I #L3iLT#e>*lfc»TjTr5: p G L 2 — 

IGOPvu 118ft (5. 2kb) tlJ$l/pTOK2 2 9 (1 0. lkb) £ 

[0 0 4 1 ] 

2) ^-A-7tW^"U ^f- P TOK 1 6 2/NCD^A 

;HtU-^^$-lCSliJSft7^n/^f'Jf^A2 8 Ifi3fc0>v irB, 
virC. virGi€^lfAlTifcX-;'!-/Wt'J-'<irit-pTOK 

i 6 2/\©@«r»e^ (/w ^n^w >f>hn>GUSl£ 

$ Kp B R3 2?2{ca3fe-f-5as{45:Sro0-e, T^^fvJ #f-V>f is 
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>f > hO>GU Sm.&3-tfm&&£tlt-7 : 7XK KfepTOK2 3 2 
(Hl#I) . 

[0 0 4 2] 

(3) ^T^n/^-r U ?A 

T-DNA ffi«£13!B*L&8*. LBA4404ilEHA101i:$:«A^^y y^LT^M 
bfco LBA4404tt'\;Wl-^*5 K ( virfg^&^fc^i^o) PAL4404& 
^1"«5M^T?$>»;, American Type Culture Col letion J; y A#HTfBT?£>£ (A 
TCC 37349). EHA101tt/\;i/y\*-^9X 5 F<Z> virM^^SS^M^y^ 
ny^f'J ?AA28lE&3fcT?&H, Hood E. E. et al. 1986fr A#«T|g-efe-5. 
[0 0 4 3] 

(2) 3gT?j£^£a*©^-f ^tf-<**#-£rft&2«©yyn^*^y 9 
WCiAL, J^T©m^£3te^£AMfcUTMv^. ^tie.O^$K5:7 
^n/t^^U^AtC^A^-S^S^fflScOH^^^ (Ditta G. et al. 1980 
; Proc. Natl. Acad. Sci. USA 77:7347-7351) ICi o fc. 
LBA4404(pTOK232) 
LBA4404(pIG121H«) 
EHA101 (pIG121H«) 
[0 04 4] " 

(4) r^a/^fu v^mmmamm 

)\4 tfa-Vf S/>(50 ttg/nl) h^^-V-f S/>(50 /ie/»l) £-g-tfABf§J6( Dr 
lica K. A. and Kado C. I. 1974; Proc. Natl Acad. Sci. USA 71:3677-3681) 

±-e3~ioBlfiWMIbfcrynrt*T'U fA©3n--fea*TO*i:»), 
y-feht/U>=f>5: 100/tM SsJtl, pH5.2)tCjB«b, a«SSr3~5X10 9 MAS 

[0 0 4* "5 ] • ■' 

(5) t - - 
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^StLfe. SKafflKf* 100 ^ h r-tr hi"; >=f>, iog/i $oi/=i- 

X, 20g /lS/s«*-^tJN6S3Hfl:*«(l/2 N6 N6tt£%;& N6 

tf*5>m. Chu C.C.1978. AA T ^ / ®E (Tor i yaaa and Hinata 1985), lg/1 
^If^y^, 0.2 mg/1 NAA. 1.0 mg/l;Jj-f 3g/1^5-fh) E 

, &mmnz 250 «g/i *7***^fc*trM*-eifci*u mi**©*?* 

[0 0 4 6] 

(6) GUSfSttCD8WE*«S 

#$«M3Itt*L aSSJSSrO.lX Triton X-100 fe^tfO.l MUVIMMMK (p 
H6.8)CSH*U 3 7TCT»li*|HIMLfe. 'J >«HWn?r^n;^yy 
SrifcfMfcSbfc*, 0.1 mM 5 -^D^-4 -^nn- 3 KU^-/8 - 

D-^;i/3>^ (x-giuc) s.tF2 o%^*/-^fe-^tfU>afclHK*fe»iirofe 

fe*i*«*<*-C©GUS»tt'cDJH*K:|BUTt±. U 
**j»K:«-3TGUSaSfiftff-3fe. 
[O O 4 7] _ 

(7) 7f?m&!»lg. ilfi*K©5ltfc 
(i) ^HiJg«8 

*«tfN6 S 3 2 illfira* U ^SLfe KUMISS: 4 Omg/lM^n 

v-f N 6 S 3^%tc^tT, 7£g&&ft©j8tfc&4Tofc. 

[0 0 4 8] 

3 BfS£#*3#L£iS*ilfiil«£, 2 5 0 m g/ 1 iZ7* * *$/A&-£t? 2 N 6 
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-12«JS (NSIiSS, N6^$>S, 2g/l*f$;i, 0.2 «g/l 2 
,4-D, 0.5 mg/1 6BA, 5mg/l ABA, 3 0 g / 1 V )V \Z h — /I/. 2 0 
g/lS/stt, 28/1^7^ h) T*2~3«ia#*L <2&jB80 , 3©f£ 
^Jt-eif5iLfe*;i/^5:0, 2 0, 5 Omg/lA^ ynv-f ^>&-#t?^Sf*:|| 
fe«*«N 6 S 3lC#Ufc. fcfi, *#*««CD«ifilCti:^T2 5 Omg/lt 

[0 0 4 9] 

(8) ^*T*©«t*M3ft©jtV^Ci:3fc£^#A^ (##J&*flHCfctt*GUS 

d££BSS8^.5fc«>, tt*UK1£<Z>v i rm^r^n/^f'Jf AEHAI 
0 lK/\>f ^nv>f 5/>«ffitt*fi^fcGUS»^fc#o^>f ^y-***- 
PIG121HM (JtJft) «r#ALfe»S:-f fiDilBIKCttaU 
fcftKGUSigttfcWSELfc. ft3ftlBltU:2R «r«, Kfi* *r«*/l/*, 

v^n<z>#»-e- ! feirfi©Gus»33is:0"r%i©a:B«>&*i<fe^ofc. — 
n/^f'JfAEHAioi ( p igi21hb) £ Bfc < iffi*$ 

%Kfi*^^«««tiTv^fe. E«*^^K:*v^•e^s^^^^A*s:a%l/fe^B^«tt3nH 
afi^o*Affia*ffofeife, stttt«iR^i»»-r*'fe»K:a:, *ew 
rtit **j*ie«jc*Asn*ffli*ttftv>i:#Ae)n*. z.<D*5*Lz.iifr*> 
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■e (D^commi^ <=> © * ;i/ * # ai ^ t w »r a *t & . 
can 



3c 1 ^*m<^^<k5GUSiaS?k^S^ (SB:flO*» 
^:EHA101/pIG1211to) 



MS 


GUS+©*ffiffi^i8SBffi& C%) 










0/3 0 (0) 


10 9/1 57 (69) 


++ + 




0/2 0 CO) 


0/3 0 (0) 






0/3 0 CO) 


24/1 1 5 (20) 


+ 


Me 


0/5 0 CO) 


8/8 9 (9) 


+ 




0/14 1 CO) 


3 1 2/395 (79) 


+4-4- 




0/2 3 2 (0) 


6 1/247 (25) 


4-4- 



+ : 1%JSTF\ ++ : 1~1 0%. 4-4-4- : 1 0%&± 



[0 0 5 0] 

ZCDHIftT'^fflbfe/t^^-U-^^^-p I G 1 2 1 Hm-eiiGU Sitter© 

9 9 1). J0LL© &#ig^<&GUSfc^©^fc&«i:Lfc#-£ 
[0 0 5 1] 

16 ffif£#¥0 5 - 3 0 0 6 4 5 1 



4-2044 64 



£ (Mikami and Kinoshita 1988; Plant Cell Tissue Organ Cult. 12:311-314) 

c:<Z>J:^a:Baiai5JI««**i:llfll»C»i3F»-&.T?»S. 3©^«rW6*» 

9 t y 9 Ale J: «lfi^lA»*a>!IK O fc. MffiJStiES*^^ b 
, 7^n;t^r'J ^AtLTliEHA 1 0 1 (pIG121H«) L B A 4 4 0 4 ( 
pIG121Hm) feffiV^fc. 
[0 0 5 2] 

35/t*UTfli34lJ:»JfiV%a|8^GUS?Stt*«B«)e)*lfe (^2) . «ct, E 
HA10 1 (pIG121H«) S>5 V^li L B A 4 4 0 4 (pIG121H«) £M V^^-£fCtt 
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[36 2] 

















OX* 

□cs3L 




LBA44M(pIG121fln) 


EB\101(pIG121Bn) 


IEA44M(pKE232) 




1 


6 7/7 0 (9 6) 


78/87 (90) 


64/6 6 (97) 




2 


7 2/8 6 (84) 


6 8/7 3 (9 3) 


82/82 (100) 




1 


4 6/13 5 (3 4) 


4 3/1 16 (3 7) 


124/131 (9 5) 




2 


28/107 (26) 


81/14 3 (5 7) 


102/103 (9 9) 



[0 0 5 3] 

(10) T ^ n >K * -T U ? 2> IC <fc S ASM*© 38 ^ (##Jg*&lC £ » 

EHA10 1 (pIG121H«) {i^)l/A*-y9^5 KicSl^ffiT^n^^^U ^ 
AA 2 8 1 <D v i rlf^So. LBA4 4 0 4 (pIG121Hm) «jt?£© v i r ^ 
*£&*£o 0 — LBA4 4 04 (pT0K232) l^^-^7^ 5 F© v i r 

tta*a-e*«^ 7W:Mj-^**-K:&^Mft7^nrt*^u ? aa2 8 1. 

©.v.i rfl(«0— Wa^e^-fetf-*-*. f LT, £©/t>f :MJ— 9 -tepTOK 
162 frt>m£.Lt=.*><Z>X'* LBA4 4 04 (pT0K162)tt^ill^©*T%^® 
*»©H««:«*aicaii»riK*^»K*lftS:RriBi:Lfe (Saito Y. et al. t 1 
992; Theor. Appl. Genet. 83:679-683). 3.0<fc-MC aSfittfflvi rft® 
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5, f3T'. MKffiOv i r3tfi^K:HIUT*«:S±gaCD3«a<OTyn^^ 
f'J>?A4BV)T, GUS3tfi^-0»33IK:BB-*-*l»A»*%jt«Lfc. fcfc, & 

[0 0 5 4] 

Sl**ltt0 v i r ««i*fcft ^ L B A 4 4 0 4 (pIGI21H«) ftSSSi:*! 

frofc. ^Jl^-^^T.S. KCIfclMtttOv i r&j$oEHAl 0 1 (pIG121H« 
) Ttta^tayco^AW^-hffLfe. ^>f^y-^* v 
i r ljfoLBA4 4 0 4 (pT0K232)l?ttn */ 1 # U "C*^ tf>3fc fcHtlKl 9 5% 
JSt±©««TGUS»ffi*«B«)&nfe <«2) . £*>IC. GUS?S£*:^1--£*i 
■f*l©Jfi«"e©*ft*«©lif*CBBbTtt, LBA4 4 04 (pT0K232)T?*%>* 

[0 0 5 5] 

;i/^ODm^(CgSLTl±L B A4 4 0 4 (pT0K232)#*%>i* <. Mfi^^^O 

a»»cBB"r*aaiBiss»H:s«>e>*i35fc*ofe (*3) . lba4 4 04 (pigi 

21H«) fe5VN(±EHA101 (pIG121H») ©2o©«*T?tt, jl&^tt{£<, 3 

& lc«*tBB& a */ 1 A'Jt? a j\ >r n v -i i/ yWsm.± ® &m% 2 

-f-^-y-^f *-lcafc3«Ktt©v i rJte-f-©— »«:J*oLBA4 4 0 4 (pTOK 
232)j6i«ft*j«*lTV^i: J fil3feSn*. 
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C*3] 

S3 r^'a/N-^-f 1 ; '?ACD^I^&o3^. x tcj:S^gS<^B»sp<^)al!. , (KK*^*) 







a * 






LBA4404(pIG12lHm) 


EHA101(pIG121Hm) 


LBA4404(pTOK232) 




i 


9 1/338 (27) 


1 39/30 1 (46) 


1 69/305 (55) 




2 


59/42 1 (1 4) 


66/425 (1 6) 


1 i 0/360 (3 U 


fte>1t 


3 




1 0/5 2 1 ( 2) 


1 7 4/6 4 4 (2 8) 




4 




2 0/3 4 9 ( 6) 


10 0/349 (29) 




1 


6/269 ( 2) 




65/283 (23) 



[0 0 5 6] 

(\2)j\4trw*4*/y m&&%&&# KfiMGUS 5tfip?©»3M** 
tt*ii9*lcSttfea%-r«^#«ffi33ILfe. b#U SMWCA-fdrnv 

> S: b tt r O J: ^ «sfl* tt L , «flt^T? GUSStt 
«:a%-tlS&fli(c*<l»4nbfc (*4) . fcfc, ryn;<^r'J9AT?»H/ft#o 
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[*4] 

^4 a^o7<-> ySftft* * X a> & ?f *Hfc U * G U S jtfe? 
( D n oS : ®^ : EEAL0l(pIG121Hm) 







GUSate?©38a 












1 


2 8 


2 5 


1 


0 


2 


8 


7 


1 


0 



[Si] 

K2 3 2(B«3^8i*3i*"tB|-C»S. 

SP ^^^^^^S/>«*Stt3t^ 
HPT /WdTBT-f S/J/tgffittJt^ 
NPT *^-f S/J/|g«ttt31fi^ 

tc ^^iM^ys/iSjftffisiGtfF- 

IG ^f>hn>GUSjt€? 
BR T-DNAO*jK-4f-KJ5 
BL T-DN ACD^tK-^-SE^J 

2 1 ffifiE*$32 05-30064 H 1 



4-204464 

virB, C, G ^SftT^P/t^r'J >>AA 2 8 1 fijfe© v i rfi 
O R I ColEl OttSBBftjA 
COS 5A^77-^COSS|ifi 

H fcfl&^fliH i n d III 



ffitE#¥ 05-3006451 



4 



—204464 





1 



ffilE#¥ 05-3006451 



4-204464 



[ff:&^3] fSfBTyaA^U fr<kJjlSgM&. AgrobacterioM tmefaci 

ens ©T i zf^XS. FpTiBo54 2 0^M/>^fi*0DNA««5: 

[»#«4] imb^9*s K&PT0K162 x&*(Dmmi*T'2bz>m*&3m 

m&T&S] mUTtf UAZtVV 2±mmm ft, Agrobacter im tmef ac i 
ens •e&afi^i &V*b4gmj**lfr l^{CfBg<P;fr&. 

i o 7 ~i o 10 li^sa/mlT*^>-5^^l^v^b5©v^•rn^l«^csa«©^ 

o 

[Sf^3S7] * fl^«*»i|«tt*^^«*«PifiK:KJ6jS«2HJgllJi©*/I/^« 

r [00 0 1] 

[«3!Lh©JpJB#JH 

[0 0 0 2] 

1 ffifW 5 ? 05-300645 1 



t$3f. 4-204464 



CmS##] 03(3238)9182 

mti±m 14, ooo b 

[&JS^tt##-^] 9100569 



m i 
ism i 

i 



2 



ffilE^¥ 05-3006451 



4—204464 

[jB&h] m i 



1 



miE#¥0 5-3006451 



4-204464 



CM*] 



TTffTiSR 



000004569 

MM&fWBM&JW 4TB12f62# 
100088546 

6Pg ^iflHIS^ff^m 



l 



filE#¥0 5-3006451 



iff 4-204464 



ffi I A i S f 



^S(I#-^ [0 00004569] 

1 . H 199 1^ IB IB 

& 8t *sciua;HE3itft;H4TB i 2#s 2* 



ffilE#¥ 05-3006451 



4# # a a & ft 

rs pct 

i n i i i f 



C P C T I85fc, ' P C T SM43, 44) 



©«aB* 9 3PF0 9 2-PCT 


^»<o^aaco^Ttt. Bfrasf8£<D£tta*i ««pct/ i s a/ 2 2 o> 


PCT/JP 9 3/0 0 9 2 5 


S&tiiSlB 

(B.M.SO 0 6. 0 7/9 3 


fl£5fcB 

(B..S.*) 0 7. 0 7. 9 2 





1. □ »*©OT©-85©WX#T£ttl* GfH«#&> „ 



5. Sftii Q ffi®A#&aJL/^©£*S2TSo 



6. ^ ttfejc^ssnsiaa. 



0fcf 5. 



fiUCPCT/I SA/2 I 0 (Sff l^->>) ( 1 9 9 2^7^) 



m m a 2 n & 



PCT/JP 



9 3/00925 



A. &*M<Dm?5ft&<0&m (HJRWHa-a (IPC) ) 

Int C£* AO 1H1/0 0 



Int. C/, 3 AO 1H1/00 



s^asr^ffi t^m^x-^^-^ (f-^-xm aaccfcfflUijfjm) 

JICST»^a«*#7 r-f ^ BIOSIS PRE VIEWS 









Y 


D. M. Baineri e t. al. , Biotechnology, Vol. 8, 
No. 1, p. 33-38(1990) 


1-13 


Y 


E. Jarchow, Proc. Nat 1 , Acad. Sci. USA. Vol. 88, 
p. 10426-10430(1991) 


1-13 


Y 


BIO INDUSTRY, Vol. 8, No. 6, p. 3 6 5 -3 7 3 
(1991), #Kn 37l£I#I 


1-13 



rpj brum am* ^o«fe«i<o£s©g6ai:<caa5ii<?>B 


TTi |SIRffiHBXt±flK6Ba(C&«$nfcAlR-C*-sTaS«fc 


EMtt£SE7LfcB 

0 8. 0 9, 9 3 




B £H4$SFJr(ISA/JP) 

8®$^ I 0 0 

3K»tt^ftffiE8a<H=TB 4 # 3 ^ 


15 Lil 

SSS#^ 03-3581-1101 rtt 


2 B 


8 5 0 2 

i i t 


t 3 2 3 6 



a^?CT/ (SA/2 I 0 (^2^-^) ( 1 9 9 2*£73) 



m m m 



9 3/00925 



0fl*f * 



Vito S. Polito et, al. , Plant Cell Reports, 
Vol, .8, No. 4, p. 2 19-221 



1-13 



astPCT/ ISA/210 (SF^^-yOKS) ( 1 9 9 2^7 M) 



PCT 



I R * I © 




(51) BHEW*MMB5 



(11) HBSSf^S^ 



WO 94/00977 



A01H 1/00 



Al 



(43) mvzftmB 



1994* lfl 200 (20.01.1994) 



(21) S9BffiE#-f| 

(22) mmm&a 



PCT/JP9 3/0 0 9 25 
1993^7^6B( a6.- 07. 93) 



«««« 



(30) ftSfctex-^ 
4/204464 



1992^7^7B( 07. 07. 92 ) 



JP 



(71) fflJSA (*Sfc8fc<*t^-c©*S5£Srco^-c ) 
B*:;fctftM!«teC^tt( JAPAN TOBACCO INC . ) C JP/JP 3 
T140 JOSftRJIiaJlt.ajtlEaTai 256 2^ Tokyo, (JP) 

(72) 5S§g^;^2Cf 

(75) 5&9S^/m®A < JHBK^iaxo* ) 
«E#l65i<HIBI. YukouKJP/JP) 
'MfctttS ( KOMAR I . Toshihiko) CJP/JP3 
T4 38 #W*#ffl«UftBB»rj(tJR7 0 0 

e**tftM3«fe*:£ti «£W*W50?rJ*3 Shizuoka, (JP) 
(74) KM A 
&m± SJU^JMTANIGAWA, Hide j i ro> 

tio2 m^« i HtfflEJ£ea#4Tg5fti 2^ «s**6ff 

&JIISfl9E4$tt*8F9r Tokyo. (JP) 
(81) ffi£S 

AT (f&W&l*) . AU. BE (KM**) . CH(Mffift) , 

DE <<«(WH*) . DK(»^) , ES ( fi**m»* ) . FR(^) . ' 

QBtmmm). or (ftftW) . ib (www*) . it(**hwj, 

J P. LU(WWItt), MC(R^), NL(R^), 
PT ( f&HVtm ) . S E { &Hm& ) , US . 



(54) Title *. METHOD OF TRANSFORMING MONOCOTYLEDON 
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(57) Abstract 

A method of transforming monocotyledon which necessitates only a short period from the transformation to the generation 
of a plant body as compared with the conventional methods, thus reducing the frequency of occurence of mutants, and can be 
generally applied to the plant for which any system of regenerating the plant body from the protoplast has not been established, 
and in which the material to be used can be readily prepared. The method comprises transforming cultured tissues of a monocoty- 
ledon under or after dedifferentiation with a bacterium of the genus Agro bacterium containing desired genes. 
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■Vi* (Dioscorea bulbifera) (Schaferw, et al. , 1987; Nature 327: 529-5 32 )T? 

£;ftTl^-5 (Potrykus I. 1990; Bio/Technol. 8:535-543) . 
Grimsley et al, 1987: Nature 325:177-179(i7 O =r U f) A©T - D N 
A<Z)ff'<- h □ 3 h- I) — £ <J> -Ol/X (Maize streak virus) CDDNA£if 



WO 94/00977 



PCT/JP93/00925 



HUH* 

;KUx^b>^y (PEGS) , A— 7- y ^/b*>a*©jft*«ftie>nT 

ffiffc, f#{--f *1-&A2*IT^<5 (Toriyama K. etal., 1988; Bio/Technol. 6 
: 1072-1074, Shimamoto R. et al., 1989; Nature 338:274-276, Rhodes C. A. 
etal., 1989; Science 240:204-207). L**Lft*<&. C03Ttttt. D zfuh 
^5Xh4»6 ® fl{m£$*<tt& $ tiT 3 tfttt a *SJB TOT? * S . 2 ) 

PEGSli, tzfn Yzf^T. hfcfcS^U P E GTffiSt £> d £ 

St^PEGf-^toofe^i'e^JicS. SIAS&JfMix b ? h D3Kl/-S/3>SJ: *J t± 

— 2/a >&£|^6lfcfSIII;&£J$^> (Zhang W. et al., 1988; Theor. Appl. Gene 
t. 76:835-840, Datta S.K. et al., 1990; Bio/Technol. 8:736-740) . 

*&mxmfah*^i±i&wzn%&t} z t iz&r>xm&m&*ftfr^z%&^& 
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< T*>mm?*> zn-c. z<D&mi±T -dn Atmizm&-&£tit-z 

LtzV$&M*>m< (Grimsley et al., 1988; Bio/Technol. 6:185-189), l&Sfetc 
it T IT U >J v- U f A CD y 5 X S K <Dv i r Cit£^#i&2l ■eiili^gLfc (Gr 
imsley et al., Mol. Gen. Genet. 217:309-316). 
Gould J. et al. (1991: Plant Physiol. 95:426-434) lih^^nai/COlffi 

Mooney P.A. et al., (1991; Plant Cell, Tissue, Organ Culture 25:209-21 

8)i±, t^^t'j v^m^xsbgtomizt)-)-?* */ymt&3kfc*<Dmx 

MS i: JS t> * ;i/ x i«ff5S L z<oi3)\>xfr h tin? £ 

Raineri et al. (1990; Bio/Technol. 8:33-38) fi-T ^COE&K&fc -z>»tz^k 
. 3liiStt©7^DA , i'f , J')AA2 8 1 (pTiBo542) in©8aii:IlL 

U ? a «fc z>&te?m A# RT'ffiT? * £ ^ i: % ^<&T £ $f ftSS£* J 3!ftT I'T^S 
*£. IflRte. »A»*. 3fcCU:3ifi*©*A©»B£^Tfc5B±l-tt 



WO 94/00977 



PCT/JP93/00925 



-4- 

#T?#S^m5r^LT^Si: irg^M^ (Potrykus I. 1990; Bio/Technol. 8:5 
35-543) „ 

» h9^n=i:i/{-*fLTlJ, ^g^SiafiS^^^SCiiAS^ibtv-C^-S (Gould 
J. etal., 1991). L*>U *«jJS**tg-r*^*tt* < <D#;fc£l&U ^Stc 

* *&«> i- * t- a WcD^-^ite^ * < as a -r a c t x 

nrietz^o/z. r trusty- u ^AS^^fc^JiattffljusttKlft^rJSttwn* 
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'&mm-tZ><DX\ ~/U h 7 5 X h £ JgRtelft-ra»*C it -*T*MW*|f&*n» CO 

His<o«m<ciaBi 

KpTOK2 3 2oi^S^itiT!$.5. 
*» « <Oj)& tz J: U Jg 3«S& $ ft * ??m«b l±. $# lc R5£ S ft 3 *> <0 T ti 

T?*-a-C%,J:< % flIAIl E& SIS. *&«. *&E. 7£«&&tm&#£>*,a>* 

«.tt#*r«ficLfcft7 Bitk±iimLtzii)i'*Mf8.7&miz$>z>mm®.i$. jut** 
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T^*nT?*U, Wx.{£N 6igifi (Chu C.C. 1987; Proc. Symp. Plant Tissue Cu 
Iture. Science Press Peking, PpA3-50)(D±.^te&f&&RZ?mt >®<r 2 m 
g/1 2, 4-D, lg/l*1f5^»» 3 0g/lJ/aS, 2g/iy;i/7 
-f r- Sr^iBLfcigife&tfL Sigife (Linsmaier, E., and Skoog, F. 1965; Physi 
ol. Plant 18:100-127) ©jfcStatflf * ^ 1 0 0 m */ 1 ^ J ft. 

7 0 0mg/l7*Q'JX 1. 5mg/l 2, 4-D. 2 0g/lJ/a«. 2 

®$K&{-J8^&*lT^.5 ; fc£>S:/B^.5Z: «5. lllb©t)CDlD#< tt Agro 

bacterium tumefaciens &3fc<OT i ^5X^ FftV-f )\s\/>7.ffii$i (vir fg*£) 
**©DNAflWi«r*fc"S**-**LTiJU. ttftC##L «fc -5 * 
-5 ift£^l± d ? * - C»A £ *v* A>X(± Z * * - (±91® ^ 5 * ^ 
K + C#<EL. ffiHfflft**CJ:yT i K^Kin vivo_7?#A$ *v<5*> 

<D1?$>S. >WBfB9i# 6 li. fled. Agrobacterium tumefaciens A281£^ 

•om.mm&(D. J&'S.fc&tiJ&imiibTHS^ft: (Hood E.E. et al., 1984; Bio/Te 
chnol. 2:702-709, Hood E.E. et al., 1986; J. Bacterid. 168:1283-1290, K 
omari T. et al., 1986; J. Bacteriol. 166:88-94, Jin S. et al., 1987; J. 
Bacteriol. 169:4417-4425, Komari T. 1989: Plant Science 60:223-229 ATCC3 
7394) {c-g-StlST i^^U'pTi Bo 54 2 (Jin S. et al., 1987: J. 
Bacteriol. 169:4417-4425) (vir &3fc(DDNA^i& 

£-£tf<?*- (#BJ3i|iffl#Kfc^T. Z.(T>^>7$ — Sr I";*. — )\ — ;<■<( -jr y — ^.{7 
j tB¥^r £*«$>£) &BM8L/t <WM¥4- 2 2 2 5 2 7*) . CCDi^ 

;:<D<fc-5fcX— yWtU — ^^-fflii: LTpT0K162 ($#M¥-4 - 2 2 
2 5 2 7*, BJ?iW1#fr^iam 5 0 4 8 6 9*. *BtttfFttH& 0 7/8 5 4, 8 
4 4*) fcJpwrszfcatTg*. tCittBltit. :ffl^5XUU * 
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fllijgRtf Agrobacterium tumefaciens c£ T? BTtBt? £> -5pT0K154 i: Bflftl-S 
K (T i zf^XS. K^«b^$n^^(DpGA472^7 7.^ F«t:pVCK101 i: 

*tf^5*S K) {CpTiBo542cO^ ;l/b>X^**(DSEC^ n — >-ft$*tTV^ 
fe±I21 5. 2 ^n^-XtDRpnlEftf (virB, virG, virC#ite^=&#tf) 5rl& 
2*S&A,;«*>£>-T?&<5. d£DpT0K154 (Ct±. T^£<D 2 o<D&#gE#|i: ^CDfSt-m 

feU. C<D05l±. *-f*«*t=»ALJ:'5 4:1-*3te^**pTiBo5420'5r^^l/> 
^*«6*Oi'.D->fl:SftfcDNAfit**ft*^5X^ KJtfcM**lT 

SP 7^*5V •? 4 f 

HPT y\-f irnv-f S/>fifittt»e-f 

NPT S/>fittffite-f 

TC fh5*-f * U i/ffiSMBtfi* 

IG -T>NP>GUSite^ 

BR T-DNA©*jK— EM 

BL T-DNAOS*-ir-E5!l 

v i r B, C, G »3»KttT^n^^-rU f AA2 8 1 *«©v i r flttti 

o r i c o i e i (omnmthM. 

COS 5Ajr 7r -s;©C0SSPffi 
K ffilRflHRK p n I gUffi 
H ffllRB&H i n d III 

PT0K162 CD,fc-5lC, *Sh?£»©lWIR»ffi ! 8:J*ofc©l±, SAP©-*:/* n — 
^ <D^m-Z ttW M<D D N A £ T IM^rt leg Ai" -5 z. i: d^i* b % M T? l± * ^ - 
£a<£>3. C(D«t -5 fc*f§-n t-ti, Agrobacterium tumefaciens ffl!&fa<Din vivo 
^-e<DfflHIifflg|A (Herrera-Estrel la L. etal., 1983; EMBO J. 2:987-995, H 
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orsch R.H. et al., 1984; Science 223:496-498) tfrifflf ■£ ~ t: IZ i »J . S6$. 
(75DNAS:pT0R162 izmX? £ C H ^nTtS JC £ „ i"<e*>*»» 3fcT. pT 

0K162 fc Agrobacterium tumefaciens LT feV^T, Z <DM\Z £ ■=> trBfllD 

NA£&AL/=pBR322£IJ^*1m&:/5X^ K X S Kfc-&t») 

t5. PT0K162 ODNA(ittpBR322i:fflB|3a:aS4)'*«*afflTf, pBR322S§3Hfct±*g 
mm&lZ-frLtzffi.fr&Ziz£ UpT0K162 ^jffl^iZs^nSCfcfC^S. pBR322lf P T 
0K162 LSttn U Agrobacterium tumefaciens tf'Ttf&iSTJ^fc^flD-t?. Z\<Di.-o 
*&»&£Jl&tttt (pT0K162::pBR322 B*#fct<>-3) *U f Agrobacteriu 
m tumefaciens <£-C£#-f -5 Z t. lr\ f LT> pT0R162 ipBR322g§&# 

<D*ti*iMz9ftmWl%ft& mim&») l^^tiat^li, pT0K162::pBR32 
2 fg&ffcfc^-f S Agrobacterium tumefaciens £75*-e£<5. pT 

0K162 ^^i - U Agrobacterium tumefaciens \Z&M<Dzf v X ^ KSr&ALTSff^ 
Lfct:5. pBR322^g$«c©S^-7-*-i: ITIi, h5>XjK»;>Tn7 (De 
Greve H.H. et al., 1981; Plasm id 6:235-248) &3fe<Z)X^£ f^v-f £/>if ft 
Jtfi^ (SP) *s«nT^*w Lfc. «oT. -rT?l=Hf2©3tfi^*«pB 
R322C^D — >fl:**lTVN*»«-Cl±, S PSt£^£*<D:/5;*.^ KfcflLVrft 
If. Agrobacterium tumefaciens F*3£>fBI^;gU& *J , pT0K162 03 T$gJ£(::f?T 

M©3t£^£3IAT£ *fc*<Dffi©»£fctt, pBR322fi#CDDN 

PT0K162 iCfc'^T, #^V^>lfrft3I£^£/WM©£&^£StJ*£DT 
4* & #811- -5 Z £ %, Rite 4: 4 <5. 

®m$2g£lft&£^. fit^fbKfiStffitfi^. *^;l/*ajgttttfctt^f 
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£ a* t t a ^ ^ ^ z n e> k i® s s n * ^ © t? t± & v \ 

&±tit£2>7iru;*9 7-V VI*mMmt LTIt $§tc|®^3ft<£VNa«. Agroba 
cterium tumefaciens &%jr$. L < M C ili^T? fj -5. 

zf*?*. ^ KSr Agrobacterium tumefaciens ^iDT^n/^f U 9 AjpjjfiBUi trUI 
AT <5&fmft*S*t-<fcy?T M*J£. *ffl®cDH&£a*#8c (Din 
a G. et al., 1980; Proc. Natl. Acad. Sci. USA 77:7347-7351) lz£*)?f5Z 

wOT«toULT|SSS$ftST^a^^xU ^^SlfflllJcli, P T0R162 
SftT%«fc^. 

SffiMt * 7 V a /< * x y * a jgfim t * tc «m $ * -s - * t a y ? c t **-e * 

£. 1 OS ~ l 0«lBB/m 1 &&<DfflB&m&<DT 7u *9 *r V V Ajg 

cd^H?« 4 1 i:7^n/^fl)9 Aliffll % Ssin L T^^it * z i: ic J: y #f[ 
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(i) m&i§mmi®(Dffim 
(i) -^©aa 

O^PISat^^tlcio-CiSLfct. 2N6Hfl3&*l (N 6 ©*&*|i£3IRtf 
kT£3>H(Chu C.C. 1978; Proc. Symp. Plant Tissue Culture, Science Pres 
s Peking, pp. 43-50) . 1 g / 1 *if S J 2mg/l 2,4-D, 30g/lJ/ 
b«. 2g/iy;i/50) Cz«t*Lfc. $X«?&<ft&4Bgca?- 

*lfcE«S#©*/l'*fc 2N 6#Jfi»-»aU 4 ~ 7 HiSSSt fc*;UX £E«£# 

(ni) mmtm 

^*©5»a«±fB©#8re?lt*Ljfcft. 1/2N6H#«* (1/21© 
N 6 ©«*R»*aXtf«*fflH. N6^^^i ( 1 g/1 fclfSVlk 2 0 

(iv) *&«ffl*t 

(iii) 0D*«feT»fcaPtt*fl:*»&a : PSOjfe«aJ«:5~l 0 mm| »J ffi LT*t 
RiLft. in60tt«&2N6E3*S«I±"e*92aBnBJ&*LT#A*^ 

(v) SffiigStUBS 

(ii)fiD*«6Tf#fcK«**0*^^tAA«(*:J&ifi (AA££ft&tta9L AAT ^ 
y&&tfAAhf£ ^ >£g(Toriyama and Hinata 1985: Plant Science 41:179-183, 
MSftft&g (Murashige and Skoog 1962: Physiol. Plant. 15:473-497) . 0. 
5g/l *1T§;8. lmg/l 2,4-D . 0.2 Bg/lfc-f 0.1 «g/157"?l/ 

U>. 2 0 g/ 1 2/3*1) li£U 2 5TC. B»mT"C 1 2.0 r pmtfJB»-r*w 
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(2) Ti^5X?K (A-f^y-^**-) 

;w jrn -?-r s/vSfit&atG^- (hpt) RxJe-D-7JU9u=.jr—& (G 

US) Sg^iT i^7X^ K«DT-DNAf«Ki^«, JJIW5^5 

(i) P IG121 Hm:fcv©**5 — 1 -f i/ h P>**t>GU SJtfi^i: 
% /N-f S/i/fiKtffiie?4:3aSLfc^5^^ K (4«tt&, 199 1 ; $g 
m/U*79J DS?-II (SRWb^itfll. pp. 123-132) . *#ft«fc 
»JA¥) . 

(ii) p TOK 2 3 2 : 

1 . -f > hD>GUSMA-f i/>ffiKtt3te'-?0*f»IHI^^i» — pTO 

K 2 2 9 ^0)31 A 

Tn7S*©^^fyv-fS/>Satttjtffift^fiC 1 a I BJftf (2. 5 k 
b) U;- *S3K±y.*«fc¥?frifbL, Z*t£pUC 1 9 (75 S m a I flJffilc 

TOK107 (5. 2kb) p T O K 1 0 7 £ E c o R I , Hindll 

I T&aU X^f; ^>SJn;ffi*£^S:-£fc2. 5kb»ffrSpGA4 
82cEcoRI. H i n d III (2 . 7 k b) fcaSSU 7sH?=f- J v-f 

fVfifitttJIfi^tH i n d III , Hp a I filffi «: p T O K 1 7 0 (5. 2 

k b) 

3 5 sya=E-^-l:t70)*i! 5— tfrajgl -f > h Q>tGU Sifter 
gliLfc-'*?* — P I G22 1 (Ohta S. et al., 1990; Plant Cell Physiol. 31 
:805-813, «*M*^*«ft J: »JM«) t Ec o R Itf »rft^l/;-iIi:J; 
U *48£¥?t'ffcLH indlll U (pCAAGCTTG ; *#5?Sj£3- 

K4 6 6 0 P) ^iALfc. 3 5 S -Jn^ — ■* —RxfJ 1/ h n>GU S **t»Bf 
#£HindIII KiUSMJlBU 3 5 S ya=E-^-(:/\-f ^DV-f 
ttaM£^fcaS*SLfc^5*S Kp GL 2 (J. Paszkowski, Friedrich Mieocher 
Institute «fc »J A¥0 ©Hi n d III flMfcCif A L p G L 2 - I G (7 . 6 k b 
) fcfe, pGL2lipDH51 (Pietrazak et al. , 1986; Nucleic Ac 

ids Research 14:5857-5868) l^W -T S^&mte&te^Gritz L. and Da 
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vis J. 1983; Gene 25: 179-188) £Jf A L£&tf)T;fc-5. pTOK17 0£Hp 
a I MlTff&*ifcRff6pGL 2- I G©PvuII»ffr (5. 2 k b) tag 
SgLpTOK.229 (10. lkb) 
2) A-f-J-y— "C* *-p TOK 1 6 2^©SIA 

;W-*-y-^? ^-ciflttj^n/^f U ")AA 2 8 1 £3fetf)v i r 
v i rC. v i r Gite^Sr^ALT^fcX-^— /Wty- ^?*-P TOK 

1 6 2^©gwitte^ crw irav-f $/>8ijttt»e-?. -r >hn>Gu sate 

S Kp BR 3 2 2£&3fc-r*S5&£}§-o0)-e. X^f;v-f^>, iJi~*4i/ 

IW;i:l:<E5. x— /W-*-y— — v-r £/>^tttJte 
-fVhB^GUSafifMlJStaiftfc^^? K*pTOK2 3 2fcDf.S 

(01 #11) . 

(3) m-&7*ruK9 s f-wi* 

T-DNA £ BUR* t fcfl , LBA4404 EHA10 ±/^rV7i:LT^ 
Lfc. LBA4404l±^;W<-y5*S hM vir««*^±«:»T»o) PAL4404£ 
American Type Culture Col let ion ± »J A#nrt6"e<bS (A 
TCC 37349). EHAlOHt^l/A-y^X $ K<D Vir4S«A*3t^Mi4 T 7 
n;^f'J £ AA281S*T* »J. Hood E. E. et al. 1986^t>A^RTI&'e*S. 

(2) ig-e&^fca^tfvW -*-y-^? * — s:tvb 2iH©7^nA^f u 9 

ifn;^fU Alz&A^3#&t±&m£>Hm58£^& (Ditta G. et al. 1980 
; Proc. Natl. Acad. Sci. USA 77:7347-7351) «fc -3 fc. 

LBA4404(pT0K232) 

LBA4404(pIG121Hm) 

EHA101 (pIG121Hm) 

(4) T K >? 7- U * i*S?S?£©IBS& 

/\-f ^DV-f S^(50 Aig/ml) trt^v-f S/>(50 Mg/mD £-£t*ABigjfe( Dr 



WO 94/00977 



PCT/JP93/00925 



-14- 

lica K. A. and Kado C. I. 1974; Proc. Natl Acad. Sci. USA 71:3677-3681) 
±T?3~10HS^fHL^7^aA^^U * Aeon t l J, ^ 

iEAAigife (Ba5£<£>AAigJfel-fc^T. S/aSg£0.2M. n — x £0.2Mtz^H L , 
T-fehS/U IOOaM gsilh pH5.2)(C®?§U Si&g£3~5X109 MIS 

/m 1 KSMBELSMKJS^fc. 
(5) 

SSlfe. SfltftUSft. SHMSBti IOOjcM y-tehS/'Js/if:/. lOg/1 ^n- 
X. 20g /IS/ a «f£^tf N6S3@#igtffe(l/2 N6 ±K*MiaU& N6flk*ttffi. N6 

fcf*$>^ Chu C. C. 1078, AAT 3 y &(Toriyama and Hinata 1985), 1 g/1 
fcifA^BL 0.2 mg/1 NAA, 1.0 mg/l* 3g/iy>5-f lc, E 

«*T?*tt 2N6H#«tffiK.£*U 251C, Bf^ITT? 2 ~ 5 Bffl^fSlL^. *<D& 
. SHUUft* 250 mg/1 ±y * **fJ**Hti)AW*"Cffi»L. mm&(D±7* 

(6) GUS«tt©HSE#ffi 

#&mmmmm.&. mmzo.ix Triton x-ioo zsttoA uv>mmmm. (p 

H6.8)lcjg8IU 3 7TCTl^iLfc. U VftSilttTW^f 'Jf i» 
L£&. 0.1 mM 5 - 7 □ =E - 4 - ? n D - 3 - ■< > K V fr- & - 
D-^;l/3>l (X-gluc) a.rf2 0%y*y-;U*:*toU>tt»«a%»linL3lt 
. 3 7TC7?2 4WML/:t, #fe©££ fc»*«T"C««U 

©«)y □**-SI{;#-fe{-S'fei-S%© : S:[g&<H#, 7tt{:Mt4t)©4^ 

(7) ^KfggiiKeBS. M3$<Dj1I£ 
(i) Sfflfi* 
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5r£-t*N6 S 3«F«n?2 3BBM6F*U feft b &2EffiB«l ft 4 0 m g / 1 y\-f.^D 

2/>£-&frN6 S 3«fifi»=»LT % teWm&WtoM&it'ii^ it. 
(ii) E32 

3 Bmft#lftltUfcE8&2 5 0mg/l -fe? * * *i>i*£^fc 2 N 6igifcT 1 
aNIttltlAft. 5 Omg/UW ^nv-T 2/>Sr-^tf 2 N 6 4MSrT*$9HE&fH 

(iii) ttSIUft (Eft***) 

3 BMft$#«L 2 5 0mg/l t7**mt*tl2N6 

N6*jfi^3Min»ilLTyN^^nTY^>^ttO#«lft|«fejWi[t*: ( 1 * 

IS) . #6*iA«ttttlMI*a6i;5 Omg/i ys-r ^rDv-rs/>t*toN6 

- 1 2#j& (N6*Kfitftg. N6lf*^V«. 2 g/1 * If 3 J Eft. 0.2 mg/1 2 
,4-D, 0.5 mg/1 6BA, 5 mg/1 ABA, 3 0 g / 1 V ;l/kf h — ;K 20 
g/1 all, 2 g/1 M T?2~3»W#itL (2&*feK ZCDig 

*±ifJi3ittfc*^x*0. 2 0, 5 Omg/l/w$rn<r-f 5/>fc-£t»ffl(W 
4ffl«*N6S3C9Lfc. fcfe, «#««t(O^I:liiT2 5 0mg/lt 

(iv) S^ig^^SS 

5 BISI£#«£L&!Bffi#£flHlB& 2 5 0 mg/ 1 -b 7 * * * 5/ 2 N 6 

l&ifitf 15BH#£b&tiL 5 0mg/ly\-f ^TDT-f S/>%*ti 2N6J8J6T»Jg 

(8) ^juBft^ttftirfettsiiAate^cDJsa 

Jgft&Sl&lftfttDa^S: 7 0mg/l;W ^DV-f S/>£-&tf4 0 0«*-T-f *ft 

l/c. »scftjft*ttft©«^*#2 oa^oMt, tt3»mfta>&*& 

(9) *Mr>8efcJ:*«Aj*e*0D#;Br 

Sl©3ft. Ji©3ft0JgflME&#3ft«=-3^T, <M*S0#SS (Komari et al 
., 1989; Theoretical and Applied Genetics 77:547-552) {-$£^DN A£|$tf} 
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L. affiL^DNA(C^J|SSS||Hindin5rML. H PTStte^S: ^n-^fc U 

e^5r-i-t?HindinW>i-0)«$J±. » 5.5 Kb T?*U, i <Dffii$,(DT - DNAfflft 
gP©Hindin-9-'r h^t>L/K-^-iH^!I(D^Sg*T?CDDNA^(CiS${i, 31$ 5.4 
Kb T?$><2> (0 1) . ^1f>&lco<^Tt±Molecular Cloning (Sambrook 

et al. 1989; Cold Spring Harbor Laboratory Press ) izWl&OlfiWzfe-o X 

fiitz. ztz. " nv>%" <DMKm&&vttt<D2% t mz'D^x. gush,®., g 

( io) -r * T?ro«^MJ|BK7)3i^ t «t a ae^3>A»^ & it a g u s 

7^n;^f'jf A^siffft ©shis tester & mxs-zzn &*imx $> £ 

0 1 ic/W ^n^^jgm^fc^GUSite^fe^FO/W 

P iGi2iHm (±&) feiiALfcw«:-f ^aa^o^feoa^oaiRcfflaL. 

iiKxRxjmmigmmE&x&z. t^da^^u ^Tiiiu^^ii, 

n;^f'JfAEHA10 1 (pIG121Hm) ftelLfei^Cli, £ i& < IBtt 

•eGu s<Dmm.&mmztit-. mmftmmzM-rz^t&tM.-tzumnm&xii 
K«*^x*«**?as**-3fc . ski-. Gus^^m-rssaM^^^^t? 
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GUS+( 


7mm 


Sl/WK (%) 










0/3 0 


(0) 


1 09/1 57 (69) 


+++ 




0/2 0 


(0) 


0/3 0 (0) 






0/3 0 


(0) 


24/1 15 (2 1) 


+ 


jess 


0/5 0 


(0) 


8/8 9 (9) 


+ 




0/1 4 1 


(0) 


3 1 2/3 9 5 (7 9) 


+++ 




0/2 3 2 


(0) 


6 1/247 (25) 


++ 



+ : l%JkTR ++ : 1~1 0%> + + + : 1 0%J£Lh 
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: C tK-CSM L A/W t 'J - ^ ^ ^ - p I G 1 2 1 HmfliGU Site^-OT 

9 9 1). JK±©Zfc*6. ^**«<DGUS$tfi*<D»£*ft«fcLfc*£ 
(11) fttWn®3l^^J:«^KlESUil>&£-rmBotilM* 

>\-f dTn^-f i/> let ±T©t&»**«3EU Sift&MIS 

z fcttM-cJiWStiS. wii?>©c4:*»&, Gould et al. (1991) jrAUSft 
fc. Raineri et al. (1990) ©TOlcftlv ott*:E&?:&i*£3ai: LTJt 
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^2 &uum<D&^iz£z]&Ku&&n&£vmfa<D&m.%)* 





js urn-? 4 is ^mmmmx/MimmMm ( % ) 






mm 


0/ 20 (0) 
0/ 30 (0) 
0/ 50 (0) 
0/2 5 0 (0) 


0 / 7 7 ( 0 ) 
0/128 (0) 
1 6 9/7 4 3 (2 3) 
2 2/2 5 4 ( 9) 



( 12) ^ * © fig tz «fc 5 ift£^A3&3*©3i ^ £ G U S 

3 (Mikami and Rinoshita 1988; Plant Cell Tissue Organ Cult. 12:311-314) 

, T^nA^f'JfAiLTIiEHAlOl (pIG121Hm) &Zf L B A 4 4 0 4 ( 
pIG121Hm) £/8^*:. 

nS/t5(jU-e{±-n«t »J{£^^T?GUS?£ttA*Sii)btif=. (3?3) . ^T. E 
HA10 1 (pIG121Hm) feSWiLBA4 4 04 ( P IG121Hm) fc^fc^l-ti 
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GU S +©W[/Wg 


t (96) 










m 


LBA4404(pIG121Hm) 


EHA101(pIG121Hni) 


LBA4404(pT0K232) 




1 


6 7/7 0 (9 6) 


7 8/8 7 (9 0) 


64/66 (97) 




2 


72/86 (84) 


6 8/7 3 (9 3) 


8 2/82 (1 00) 




1 


46/1 35 (34) 


43/1 1 6 (37) 


1 24/1 3 1 (95) 




2 


28/1 07 (26) 


8 1/143 (57) 


1 02/1 03 (99) 
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( 13) 7 7 u *>? 7- V V J*(Dmmz «k 2>5&&*mA%]*(D&^ felt 

EHA1 0 1 (pIG121Hm) liA;w^7"7X5 Ktcafi^lJS&T 7UJ*2 t" V V 
i»A28 l©v i r4gJ££Rro. L B A4 4 0 4 (pIG121Hm) l±$I#<Ov i 
i&tlft-o. — Sr. LBA44 04 (pT0K232)l±^\;V/t-^'5 7. ^ K<£> v i r ^ 
A-f ^-U — ^ ^-USt^lMttT^ny^^-r U O AA2 8 1 
(Dv i r^cD—gPOTJte^ ^LT. ZCD;W^y— — lipTOK 
162 ;&><o?lit£L*:*><Z>-e. LBA440 4 (pT0K162)l±5R^^ig|(Otfi-et.^JI 
(glftCDM^ffl^atzeH&TieS^-e^HIEgiSrRriB^b^ (Saito Y. et ah, 1 
992; Theor. Appl. Genet. 83:679-683). CI CD «fc -5 {::. 3&p|i§lf£<Dv i t^$.<D 

■5. ^-T, &3S!JH4©v i rJtC^KBfl LT^fc-S_hfB<& 3 SStDT A* 

5fe^lMte(Dv i rfl|«t»i4^LBA4404 (pIGI21Hm) -C^MSa^* 
GU Sgttfc^1-ffittj&*B«>&ftfc**. ni/t*ijTli^l±3 0%jgSi:te 
A^-y5X^KC3jUfiaitt<Dv i riHoEHAl 0 1 (pIG121Ho 

i r^oLBA4404 ( P T0K232)-Cl± a S^t * W*>R <Dft£ mtiiiz 9 5 % 
JBH±0»»TfGUSJgtt3mtf>«>*ifc (3? 3) . GU SgttfcS3i--**i 

^noa»Tf<D»ft*«©iBa{cBBbTtt, LBA44 0 4 ( P T0K232)t?S%^ 

(14) ft5&<o5gVN(c«fc<5iIife2&2$ (;W ^-r S/^Btt*^^) 

AX©|fl3R4Sfc:BBLT«:LBA44 0 4 (pT0K232) * < , ffittttr&Jt/XfiD 
aSi4stBB-r*a«IBISftttB»&n4**ofc («4) . LBA44 0 4 (pIGI 
21Hm) *4^ttEHA10 1 (pIG121Hm) C9 2o®VXTtt. atfc¥(*4£<. 3 
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-f ^-U— ^^^-tMRttrov i r»e^£>-as$:j$oLBA4 4 0 4 (pTOK 
232) ;6*&*>«*lT -5 £: £|£ £ . 
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^4 T^f'J ?A^^<D&wc<fc£JBB^^<DiS^ (S^^;i/X) 







s % 






LBA4404(pIG121Hm) 


EHAlGl(pIG121Hm) 


LBA4404(pT0K232) 




1 


9 1/338 (27) 


1 3 9/3 0 1 (4 6) 


1 6 9/3 0 5 (5 5) 




2 


59/42 1 (1 4) 


66/425 (1 6) 


1 1 0/360 (3 1) 




3 




1 0/52 1 ( 2) 


1 7 4/644 ( 27) 




4 




20/349 ( 6) 


100/349 (29) 


3 t * >J 


1 


6/269 ( 2) 




65/283 (23) 
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( 15) ;s -f if D •? >T S/ ^SttJgWBiMfrC H- * G U S Jt*MR£ 
z <D «k -5 iz L T» bfttz&m&ij ;ut. =£ $ €> fc 2 &38$£*»t*. fgft&;& »x 
»^fc«©«HfiN 6 S 3 K/W 4Ta^-f 5/>**inLfc 

-f S/>*»jDb*»'frJ±-0 J:-54:«fl:tt^Bt»4>L. G U S g& 

5:StS4ffl^i«tfiPL/i (*5, £6. *7) . fc*>\ T^PA^f'JfAT? 

£5 ^rn^-f S/^fifit^Jl'^^&ll^fcLfcttffcKfeWft-GUSate-y- 







GU Si&&?-<D&m. 




S4Hbffl#» 








l 


2 6 


2 5 


1 




0 


2 


8 


7 


1 




0 
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^6 ;W 7n v-f ;^v&^&:&;i'X3>£##4bLfcffi'8>KfcttSGU S 





















GUSfi&ft 


LBA4404(pIG121Hm) 


3 


l 


1 


EHA101(pIG121Hm) 


2 0 


1 7 


1 0 


LBA4404(pT0K232) 


2 0 


1 5 


1 2 



7 ;w ^□•7-ri/>g£fit&*;i'X^^||^bL/cffi^(2tel-j--5GUS 











GUSB§& 


LBA4404(pIG121Hm) 


1 9 


5 


3 


EHA101(pIG121Hm) 


1 1 


4 


1 


LBA4404(pT0K232) 


1 9 


1 1 


1 1 



WO 94/00977 PCI7JP93/00925 

-28- 

(i6) MMmm#<Dfe&&isj:tfn*%t& 

^Ki|£gi(*:<0±DNA=feHindni-e^DSfftfcDNA!@T^l-«LT, HPTSte^-* 
y n - ^ i: L -9-!fi/tt «t U ^ ft I- fc It 5 3* AitG^Dtfctfi £ 

ftfc (Si 8, &9) . ^77.^ KpT0K232 ©tf T? (iH P Tit£^£-£fcHindIIIEf 
#l± 5.5 Kb -C**©fc*fU ttKLfc1--*T©#mB!fcfl:ctt % ift 6 Kb JK± 
<D*> Ka«B»6ftfc. COTCfcli, T-DNA*«|i«8Sftfl:^a*a3E*lrfcw 
i: t*#*t«'bOT?**. fcfe. &ffi£;h£DNAlff#©:g£;6MB#T^*Mft 
lift <f *OJfSfe^fiD3te-?»A«3r****i**i*«c* z i: *a*T 

»Jt1EIJUfc1lfcft«#©/W 4rn^-rs/>»ifttt*IH3lEtfc4:w*. MUSS© 
-?©f&m%s&e>nfc. £<©jmst?i±/w jroT-rs'i/fflfttt, Gusite^ 

<D5fe" 0)Jg9MK&X£ l-2fc«fctf3-2l±. #«Jfc*& 2H-?«±ffl*-XJtfi 

(02-i o&jrts&flff-ca. 2 n tr-o^AJte^ ©#ft**Bt**«. 

i%0-#0/OKtt 5 Kb J:UJHHWJi"T?*y. T-DNA*qF3£fc#-Cifl 
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tf2 3fcf--t?&^>fc 1 6 c<Djfci£tt2miBttloi,NT, GUSJ&&, GUS&tt 

«iiBo*t=ia*a**i. ^v^cftBfcfie-oT. afticjteLAifcfcati-* 
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GUSM 














0 


6 0 


0 


2 0 


1 - 2 


2 


3 0 


0 


1 9 


1 


2- 1 


2 * 


6 4 


2 6 


1 3 


5 


3-2 


2 


5 9 


1 


1 9 


1 
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afcf-K 






GU Sf83l 












— 


0 


6 0 


0 


2 0 


i 


1 


4 6 


2 6 


1 5 


5 


2 a 


2 


3 3 


1 8 


1 3 


5 


2 b 


2 


3 1 


9 


1 5 


5 


3 


2 


2 9 


1 0 


1 6 


3 


4 a 


3 


2 2 


2 1 


1 3 


7 


4 b 


3 


4 fi 


i i 


i fi 


o 
o 


5 a 


3 


2 6 


1 3 


1 7 


3 


5 b 


3 


3 6 


1 4 


1 7 


3 


5 c 


3 


2 4 


9 


1 7 


2 


6 


2 


4 7 


1 3 






7 


1 


5 6 


2 0 


1 4 


5 


8 


4 


4 5 


2 2 






9 


1 


5 2 


1 8 


1 8 


2 


1 0 


4 


5 3 


1 0 






1 1 


2 


7 5 


1 5 


1 8 


2 


1 2 


3 


44 


7 


1 4 


6 


1 3 a 


2 


3 3 


1 8 


1 5 


5 


13b 


2 


3 2 


8 


1 3 


7 
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£9 



ivy x T-U j>i i\a >*t* 


13 fcf — ft 






gu s?&m, 










1 4 a 


1 


7 2 


2 0 


1 5 


5 


1 4 b 


1 


2 6 


1 4 


1 0 


1 0 


1 5 


1 ~2 


2 2 


7 


1 2 


8 


1 6 a 


2 


3 1 


1 0 


1 5 


2 


1 6 b 


2 


3 2 


8 


1 4 


3 


16c* 


2 


6 9 


2 4 


1 3 


7 


1 7 


6 


8 9 


4 1 






18a* 


1 


3 5 


5 


1 5 


5 


1 8 b 


1 


7 0 


2 0 


1 0 


1 0 


1 9 


2 


4 7 


1 3 







(1) h9*ED3S/fi« 

h 9«ED3 3'&&A188, Fl (A188 x Black Mexican Sweet), Fl (A188 x B73Ht) 
. Fl (B73Ht x A188), Fl P3732 Ztf&t. ItS^Lfc. A188, Black Mexican 
Sweet, B73HtOVx1 , n©#ia«ttjil#*a*&*8E»W*3f**&. P3732 

(2) 4-&&m#ttM<Dmm 

. «B*T?3®Jft#a. LS@#igi& (Linsmaier and Skoog ©fcHSUfcfeitf If* 
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3 >M ; Linsmaier, E. and Skoog, F. 1965; Physiol. Plant 18: 100-127, 10 
0 mg/lij-f 700 mg/iyPU>, 20 g/l£/a*f, 2.3 g/i ffrv* b) IZ 

*?J0. 1 x 0.3 mm<7D^=&«JUffiLfi;TG)^{;«iS;Lfe. 

(3) £XftlS££*;i'*<D3lfi 

L S D 1 . 5 (Linsmaier and Skoog <DM1&i&3s <fc Zf \Z9 K > 

100mg/l *if^y^, 700mg/l >J 1.5mg/l 2,4-D , 20g/l S> 3 «g, 

2.3g/iy;v7-r h) ctstfc. 3amj»titt. #ri&**ifcE«s**/uxfc& 

(4) T^DA^f'JfACll 

HiSSMl KaSLfcT^nA^f-U "JAfDli^?*,, LBA4404(pT0K232)fc«fctfEH 
A101(pIG121Hm)$:^WN^:. - 

(5) T^DA'^f '^ASilClI 

A^^DV-fi'V (50 mg/1 ) ^*^-V-TS/> (50 mg/1 ) Sr^-frA Big&±T 

3~1 0 H^^LfcT^n^^^U'Jixronn^-^e^^^^i: »J. 

W 1 C3*Lfcfc3EAA#ifiE:«»U I*«i3~5x 1 09 SBJJS/m 1 CRB 

(6) £jt&3&&ffi*^(z>£a. 

«y ffiLfclMfc#5*tfT$!W«, ±ac7^BA^yiJ9A!l«ai:3~l 
0#[Sg?£L*:. SMftUlft. 100 MMT-fehS/U>rf>, 20 g/l S/a*. 1 
0 g/l — X£-&tf^IEL SlflcJgJI (Linsmaier and Skoog afttttiMSL 

Murashige and Skoog <DkT2 ^ >^ ; Murashige, T. and Skoog, F. 1962; Phys 
iol. Plant. 15:473-497, 0.1 mg/1 1.0 mg/1 #1f$ygL 2.3 

g/l h) lc£ttU 25*C, JHgTFT?2~3 BIHt#£Lfc. *<D&, 250 

(7) 

T-b r-S"J 2 N 6S{*J£M&C&ttU 25'C, BIJRT-C3 HBIftff 
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(8) G U S SttOW3SE*ffi 

Gould €>0)ff& (Gould J., et al. 1991 ; Plant Physiol. 95:426-434) 

mmOT 7 a A ^f'Jf AM*EHA101(pIG121Ifa) 5r#gS t &aHHIBttC*ti£ U 
£*Lfc«W*n?©GUS8H4*IHELfc. 7^n/^f'J^^I«T? 
(±. v^^%GU Sj&£^<af§mi±*bftfc;6^ feri*. T^nA^f'J SAM 
b fcfi»T! ttft-TSf W L/cgp^t-G U S &&*(D&$li)*'bZ K j&tfiiz&ib h 
. Li>U *©««&*fe«»fc««fl:-eGUSStt«:H3l£tfcfcw.%. GUSit 

6**jft3S«-^OT ^n;\*i?f Kt±£;g,£ffl<jU »J ffi U 
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GUS &%1<D ft- blitz 


mm. 










1 


2 4 


9 


2 


0 


2 


1 6 


8 


6 


0 


3 


1 7 


1 3 


5 


0 


4 


1 4 


1 


0 


0 


5 


4 5 


1 4 


7 


0 


6 


3 2 


1 4 


8 


0 


7 


3 0 


7 


1 


0 



«Kfi»±^1'ft*»P'3 7 3 2 



(10) h^tna-S/caafeitFttKSRcisaie^Aa^flDjt^ 

ttKLfc^rnoi&aT?t»»«tt^Gus3te-foiS3a***«>*tfc. ehai o 

1 (pIG121Ha), L B A 4 4 0 4 ( P T0K232) 0VXMT0fte?&gtt*0>2ti:B 

sbbfittfr^t- («10) . &S#;l/;M::M1-SGUS?te&S5{&0)*££*> 1 0 

^T-U 9AC;WtU^J-p IG1 2'lHmfe±tfpTOK2 3 2ttGUS 
3tfi-?«l»fcfcv©-r > h n LTV* 5 7^n;^r'J 9 A£>i|®Ii&eD 

ts#> 6 tifc g u s &&*<D&m&. T^n/^f^Aciy iss^g-csifc^ 

iNBB&T? ft*. :ft6fl3W<J h-cz-Stt<DJ^KIEjft*^7.JiLiipo 

tto (Lupotto, E. and Lusardi, M. C. 1988; Maydica XXXI 1 1 : 163-17 



* (4 
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on IS 




GUS+©*;i/^jK/^s*;uxSc (%) 


A188 


1 


32/35 


(91) 


A188 ; 


1 


34/34 


(100) 


A188XBMS 


1 


41/49 


(84) 


A188XB73 


1 


35/42 


(83) 


A188 


2 


39/40 


(98) 


A188 


2 


40/40 


(100) 


A188XBMS 


2 


38/40 


(95) 


A188XB73 


2 


31/40 


(78) 


B73 XA188 


2 


29/35 


(83) 



BMS: Black Mexican Sweet 

l:EHA101(pIG121Hm), 2:LBA4404(pT0K232) 
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3 . mm^mmmi)^ i 12©©^. 

4 . fine©** XttftW h f * n a S/T? 1 

□ ;^f U 9 AMSB®T?$)-^'C, Agrobacterium tumefaciens CDT i 7"7^5 K 
P T i B o 5 4 2©«f<^U>Xfll«ft*«!)DNAWfr4*tf^7X^ K*»A 

». . • 

6 . tuI2DNA#rJt£-£fc:7*5X S Kl±pT0K162 Xt±*-<D^&flre&-&fi30g 

5 fB&©#8c. 

7. ftfiBT^'n^^T-y 9 A&SlIgfti:, Agrobacterium tumefaciens T?$)5ft 
1 ^ L 6 © 1 3R tK«©*jS. 

8. JBSaafcaMfccffl^aT^n/^^y 9 AjKUtfaftiftft** 1 oe~io 

«aafls/m 1 Tf**it*3a 1 «e^u 7©^f *ta» 1 ^iri2ig<D^j£. 

+ ft^b 8©^-fft**i jgKia*©#fe. 

T?»jnsiMBJB* fcti»a«gai»»*atfe"r 1 * ^ l 9 o^-r n*» 1 « 

l 1 1 ©v^na* 1 3ficiatto3&a!. 

1 3. **a»*«jE««:ffl(t%S^T*IB**#-r*»»"T?*&«|*3jCl «tv> 
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